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ment and personnel at his disposal. At least observa¬ 
tions of potential-gradient and conductivity (prefer¬ 
ably both positive and negative) should be made. 

(4) Meteorological observations in accordance with 
the observer’s equipment should be made at con¬ 
venient periods (as short as possible) throughout the 
interval. It is suggested that at least temperature 
should be read every fifth minute (directly after the 
magnetic reading for that minute). 

(5) Observers in the belt of totality are requested to 
take the magnetic reading every thirty seconds during 
the interval, ten minutes before and ten minutes after 
the time of totality, and to read temperature also 
every thirty seconds before the magnetic readings. 

It is hoped that full reports will be forwarded 
as soon as possible for publication in the journal 
Terrestrial Magnetism and Atmospheric Electricity. 
Those interested are referred to the results of the 
observations made during the solar eclipse of June 8, 
1918, the publication of which was begun in the 
September (1918) issue of the journal. A summary 
of the results obtained is given in the March (1919) 
issue. Louis A. Bauer. 

Carnegie Institution of Washington, Depart¬ 
ment of Terrestrial Magnetism, Washing¬ 
ton, D.C., February 15. 


A Proof that any Aggregate can be Well-ordered. 

All the critics of my method sketched or described 
in my two letters to Nature (vol. ci., pp. 84 and 304, 
1918), in my two notes in Comptes rendus (vol. clxvi., 
pp. 520-23 and 984-86, 1918), in Mind for July, 1918, 
and in Science Progress for October, 1918, wish to see 
a certain particular case solved in detail. Although this 
case does not throw so much light' on the problem 
as the equally simple method of dealing with the 
general case, which I happen to have discovered 
long before I applied it to special cases, I here give 
the treatment of the particular case referred to. 

Suppose that an aggregate M is such that there 
are classes x„ x t . . ., where x n is the class of all 
those chains of M of type n, and the suffixes of the 
a:’s are all the finite ordinal numbers (that is, 
those less than to); we are to prove that M has a 
chain of type to. We will define by complete induc¬ 
tion a rule for actually constructing out of the x’s 
many (we can prove afterwards that the many are 
all; we do not, of course, merely postulate that there 
is a non-null class of all such classes) classes of direct 
continuations of which each contains one chain from 
each x. The rule, though it is, accordingly, split 
into two parts, is to be regarded as one whole; and 
it can be so regarded, since it does not involve an 
infinity of arbitrary selections. 

(1) With each member K 2 of x 2 , class that member 
of xi, which is the sole segment of K 2 . Thus each 
member of x, is classed with many of x„ and each 
member of x 2 is classed with a definite one of x, so 
that together these members form a class of direct 
continuations with members of types 1 and 2, 

(2) In general, for 2 <n<m, with each member 

K„ of x n classify [a'l that member (K„_ t ) of which 

is a segment of K„, and ( b ) also those chains of 
types n— 2, . . . 2, 1 previously classed with K m _j by 
the rule. Remember not to regard here a class of 
-y and 2 as anything more than just y and 2. For 
instance, each member of x 3 forms, with the chains 
classed with If, a class of direct continuation with 
three members; and we easily see that, in general, 
every class of direct continuations with n members 
is added to, provided that the whole rule is applied 
and not merely a part of it which stops at n. _ 

Thus we have defined a means of rearranging all 
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the members of aii the x’s so that they form classes 
of direct continuations of the kind we wished and 
stated above. Since any class of direct continuations 
which is formed from the members of M, and con¬ 
tains chains of all types less than 10, plainly defines 
a chain of type <0, each of the classes of direct con¬ 
tinuations formed by the rule defines a chain of 
type u>. This is what we had to prove. We have, 
indeed, a set of classes of direct continuations such 
that each, class has at least two terms, and, if it has 
n terms, it has n+ 1. Philip E. B. Jourdain. 

The Bourne, Basingbourne Road, 

Fleet, Hants, March ir. 


Coal in Thrace. 

Antigonos, a Greek writer about the beginning of 
our era, made a collection of the accounts of the 
natural wonders of his time. Among them he men¬ 
tions—! translate from the Greek edition of 1568— 
that “ they say that in the wild (uncultivated) region 
of Thrace there is a river called Pontos, which brings 
down in its course stones resembling anthrax (char¬ 
coal), and that these burn, but differ in combustion 
from charcoal, inasmuch as the use of bellows extin¬ 
guishes the fire. On the other hand, sprinkled with 
water they burn all the better.” Where was this river? 
Kiepert does not mention it, but it seems to have 
flowed into the Black Sea, then called Pontos. It 
would be interesting to know if anthracite has been 
found so near Constantinople. 

Edmund M'Clure. 

80 Eccleston Square, S.W.i, February 27. 


There is no warranty for suggesting that “stones 
resembling anthrax” are anthracite; they are far 
more likely to have been bituminous coal or 
lignite, both of which burn more readily than does 
anthracite, which latter is decidedly difficult of igni¬ 
tion. Whilst European Turkey has not been fully 
explored for coal, the existence of coal is known in 
various places; a bituminous coal-seam is reported 
near Keshan, in the province of Adrianopie, and along 
parts of the northern coast of the Sea of Marmora; 
and there are lignite deposits known near Rodosto, 
near Dedeagatch, and even within a short distance 
of Constantinople. Obviously any of these deposits 
might have given rise to the stones referred to by 
Canon M'Olure. 

It would be interesting to know whether the Greek 
text excludes the possibility of its reference being 
to the district of Pontos, on the south shores of the 
Black Sea, as the best-known coal-mines of all the 
region are those to the south of Heraclea in that 
district. Henry Louis. 

Armstrong College, Newcastle-upon-Tyne, 

March 3. 


Curious Markings on Chalk. 

Dr. Andrews (Nature, March 13, p. 25) probably 
knows more about the natural forms assumed by 
chalk than I do, but I think, nevertheless, that the 
specimen described by me in the February issue of 
Man (p. 17, pi. B) cannot be disposed of quite so 
summarily as he supposes. And I would suggest that 
it is generally considered unwise, in such matters, to 
publish a definite opinion before an examination of 
the actual specimen has been made. 

It is my hope that before long Mr. Gathome- 
Hardy may exhibit his discovery at a meeting of 
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some learned society where those interested will 
have the opportunity of making such an examina¬ 
tion. J. Reid Moir. 

One House, Ipswich. 

Protozoal Parasites in Cainozoic Times. 

In the issue of Nature for October 3, 1918 (p. 95), 
which has just reached me, is a note on Prof. T. D. A. 
Cockerell’s discovery of two new species of Glossina 
in the Miocene shales of Colorado. It is said that 
“Osborn’s suggestion that many large Cainozoic 
mammals in America may have been destroyed by 
fly-borne parasites is rendered highly probable by the 
wider range of tsetse-flies now indicated by Prof. 
Cockerell.” 

I do not see that the conclusion is justified. The 
co-existence in space and, possibly, time of a species 
of blood-sucking fly and certain large mammals 


XHE search for a scientific frontier has taker* 
t men into many wild and unexplored regions 
of the earth’s surface, and has, in the aggregate,, 
helped in the accumulation of no . mean amount 
of new geographical knowledge. Those familiar 
with the true foundations of the map of Africa 
know well that in many areas the surveys 
executed by boundary commissions are still the 
only authorities for geographical positions, and 
that the boundary surveyor was often the first 
white man to force his way into hitherto unknown 
parts. As, further, the surveyor brings with him 
both the equipment and the trained technical skill 
necessary to garner the very utmost amount of 



Fig. i.—-C ojata Pampa, wind-eroded rocks. From “ Peru-Bolivia Boundary Commission, 1911—13.” 


affords no grounds for concluding that protozoal para¬ 
sites carried by the former destroyed the latter. Do 
blood-sucking flies in America at the present day 
destroy wild animals through the medium of the 
Protozoa they carry? 

I am unaware of any evidence at present that wild 
animals in Africa are destroyed by the Trypanosomes 
of which they are the hosts and Glossina the vector; 
indeed, there is very definite evidence to the contrary 
that buck do not suffer in the least from the con¬ 
tinued presence in their blood of Trypanosomes which 
are pathogenic to man and his domestic animals. 

What grounds, then, are there for the assumption 
that the adaptation of such Protozoa to their hosts 
was any less perfect in Cainozoic times than at 
present?^ G. D. Hale Carpenter, 

Uganda Medical Service. 

Rome Island, Lake Victoria, January 12. 
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detailed and trustworthy information in the course 
of his rapid traverse of the country, it follows that, 
next only to the closely settled districts, the- 
boundary lines in Africa are now the best known 
regions of the continent. 

The conditions in South America are somewhat 
similar, but, owing to the fact that most of the 
international boundaries are almost inaccessible, 
lying either on the great heights of the Andine 
Cordillera or hidden in the impenetrable 
forests of the Upper Amazon and its tribu¬ 
taries, the need for actually defining these 
frontiers on the ground has not generally 

1 ‘‘Peru-Bolivia Roundary Commission, 1911-13.” Reports of the British 
Officers of the Peruvian Commission. Edited for the Government 
of Peru by the Royal Geographical Society of London. Pp, xi-f- 242+maps.- 
(London : Cambridge University Press, 1918.) 
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